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ABSTRAK 
Tujuan kajian ini adalah untuk meningkatkan kekuatan ricih tanah gambut dengan 
menstabilkan abu bawah dan campuran Simen Portland Biasa. Pemahaman terhadap 
sifat tanah yang stabil adalah yang paling penting untuk menstabilkan reka bentuk 
penempatan atau asas di tanah gambut untuk pembinaan bangunan. Beberapa 
eksperimen makmal dan medan konvensional telah dilakukan untuk menentukan 
hubungan antara sifat-sifat kejuruteraan tanah gambut dan kekuatan ricih yang tidak 
dapat direkodkan, dan untuk menentukan hubungan antara abu bawah dan kekuatan 
mampatan yang tidak terkonfigurasi tanah gambut yang lebih baik. Untuk mencapai 
matlamat tersebut, kajian ini mengkaji kesan abu bawah sebagai penstabil untuk 
meningkatkan kekuatan ricih tanah gambut selepas tempoh pengawetan tertentu dengan 
jumlah kuantiti yang berlainan abu bawah (5%, 10%, 15% dan 20%). Spesimen gambut 
yang stabil telah diuji menggunakan ujian mampatan yang tidak terkandung, had 
atterberg, hidrometer, kandungan organik, kandungan serat, analisis ayak dan ujian 
kebolehtelapan. Bukti yang ketara mengenai kesan positif campuran pada penstabilan 
tanah gambut telah ditemui dari penyiasatan ujian makmal kajian. Hasil daripada 
penyiasatan menunjukkan bahawa penambahan campuran tersebut dapat meningkatkan 
kekuatan mampatan yang tidak terkonfigurasi dan mengurangkan mampatan tanah 
gambut dibandingkan dengan gambut yang tidak dirawat. 
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ABSTRACT 
The aim of this study is to improve the shear strength of peat soil stabilized by addition 
of Bottom ash and mixture of Ordinary Portland Cement. An understanding of the 
stabilized soil properties is the most importance for the design stabilization of 
settlement or foundation in peat land for building construction. Some conventional 
laboratory and field experiments were done to determine the relationship between 
engineering properties of peat soil and undrained shear strength, and to determine the 
relationship between bottom ash and unconfined compressive strength of improved peat 
soil. To achieve such purpose, the study examined the effect of bottom ash as stabilizer 
to increase the shear strength of peat soil after specific period of curing with different 
proportion amount of bottom ash (5%, 10%, 15% and 20%). The stabilized peat 
specimens were tested using unconfined compressive test, Atterberg limit, hydrometer, 
organic content, fiber content, sieve analysis and permeability test.  Significant 
evidence on the positive effects of the admixture at stabilizing peat soil was discovered 
from laboratory testing investigation of the study. Result from the investigation 
indicated that addition of the admixture was able to increase unconfined compressive 
strength and reduce compression of peat soil as compared to those of untreated peat. 
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CHAPTER 1 
 
 
INTRODUCTION 
1.1 Introduction 
Peat soil has been identified as one of the major groups of soil found in Malaysia, 
which covers approximately 3 million hectares or 8% of the total land area (Kolay, 
2011). On the other side, Sarawak has the largest peat land area in Malaysia which is 
about 16.5 km
2
 or 13% of the state, of which about 90% of the peat is more than 1 m in 
depth (Mutalib AA, 1991). Peat or highly organic soil is a major problem in the 
infrastructure development of the coastal areas of Sarawak. The peat soil is classified as 
problematic soil due to its natural properties of high compressibility, low shear strength, 
high initial water content. Peat soil is considered as unsuitable for supporting 
foundations in its natural state. Based on test conducted on peatland in Peninsular, 
Malaysia it was found that the water holding capacity of this peat was very high and 
brown in colour and the soil was classified as H4 according to Von Post classification 
system (S.Islam, 2008). Besides, research conducted in West Malaysia about the water 
content of peat soil is in between 200% to 700% and the unit weight of inorganic soils 
is high compared to peat soil. Peat is an organic soil where the organic content is higher 
than 75%. Peat has certain characteristic that sets it apart from mineral soils and it also 
requires special consideration. These special characteristics include high natural 
moisture content (up to 700%), high compressibility including significant secondary 
and tertiary compression, low shear strength (typically 5-20 kPa), high degree of spatial 
variability and potential for further decomposition as a result of changing 
environmental conditions (Sadek Deboucha, 2008). Moreover, the normal depth of peat 
soil is 0.5 metre where usually contains organic materials. The organic contents 
classified as peat are basically of plant whose rate of accumulation is faster than the rate 
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of decay and the content of peat soil differs in terms of locations due to factors such as 
temperature and degree of humification (Sadek Deboucha, 2008). Based on this 
problem, to improve organic soil and peat soil, many methods had been introduced such 
as preloading, deep stabilization, piling, surface reinforcement, vertical drain and 
chemical stabilization. Besides that, in validating peat soil strength it also involve 
several laboratory test which is required before, during and after the test such as 
unconfined compressive strength, Atterberg limit test, hydrometer, sieve analysis test 
and permeability test. This in-situ stabilization method involves the mechanical mixing 
of cementitious compound such as Ordinary Portland Cement (OPC). 
 
1.2 Problem statement 
Peat soil or peatland is classified as problematic soils which have low shear 
strength, high compressibility and high initial water content. The initial water content of 
peat soil is in the range of 200% to 700% with higher than other organic soil (S.Islam, 
2008). Laterally, the peat soil can be found in the mangrove swamp area where the soil 
is good for plantation, agriculture and water ecosystem. On the other hand, peatland 
will be the last option for the engineer and developer to be selected because of its 
natural characteristic involved a lot of cost and modification. Besides that, in term of 
peat soil problem, construction project involving building, road and foundation are not 
recommended because soil issues like secondary settlement and stability problem may 
occur when the structure is built on the peat soil susceptible to instability such as 
localized sinking, slip failure, massive and long-term settlement when subject to even 
moderate load increase (Kolay, 2011). Moreover, in this globalization era, there are 
rapid grows of construction whether in urban or rural area that may take a lot of space 
and land use. In this development may cause a limited land use which needs to be 
solved effectively to make the area ready towards advance the city. Hence, by 
improving and strengthening the peat soil is the best solution to overcome lacking land 
use issues apart from to create better future the country development.  
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As a result, there are many steps and methods have been introduced to improve 
the peat soil. However, some of them require huge amount of budget and yet the 
effectiveness of the ground improvement method is questionable. Hence, elements like 
environment friendliness, cost, effectiveness, reliability and durability should be 
considered in selecting the best method of ground improvement.  
Bottom ash stabilization is a new approach to be introduced for improving 
strength and stabilize peat soil. Abundant of bottom ash produced in Tanjung Bin power 
station produce 180 tonnes per day and 1,620 tonnes per day of fly ash from 18,000 
tonnes per day of coal burning alone make it neglected and useless (Abdulhameed 
Umar Abubakar, 2012). To overcome this problem, bottom ash will be acted as 
stabilizer in improving peat soil because of economically- friendly and high 
accessibility aspect. 
 
1.3  Research Question/Hypothesis  
To overcome the said problems and existing gaps in this issue, this study aims to 
address the following research questions. 
1. What is the effect of peat soil which consisting of different proportion of bottom 
ash towards the shear strength of peat soil? 
2. What is the curing process effect of peat soil toward the shear strength 
improvement of peat soil? 
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